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Abstract: The northeastern Sichuan is one of important natural gas exploration areas in China. In order to reveal the
fluid characteristics of later Permian reservoirs in the area and the charging time of natural gases, this paper studied
occurrence, composition and petrographic characteristics of inclusions, micro-thermometric data, and Sm-Nd iso-
topes in calcites from Changxing and Wujiaping formations of northeastern Sichuan using isotope geochemistry prin-
ciples and the methods. The result indicated that there are three episodes hydrocarbon inclusions in later Permain
reservoirs of this area, that is liquid hydrocarbon inclusion, liquid hydrocarbon inclusion + gas-liquid hydrocarbon
inclusion, and gas hydrocarbon inclusion + asphalt inclusion + hydrocarbon-H, O inclusion. The homogenization
temperatures of the gas-liquid H, O inclusion, which coexist with the hydrocarbon inclusion in the three stages, are
71—111°C, 117—148°C and 149—217°C, respectively. According to results of the homogenization temperature,
the thermal evolution history of the sedimentary basin and the burial histories of the reservoir, three episodes hy-
drocarbon charges are determined as 202—185 Ma, 182—169 Ma and 167 —120 Ma, respectively. The Sm-Nd age
of calcite filling the fissures of the third stage is of 12611 Ma. It is suggested that the hydrocarbon charge of the
later Permain reservoir began at the early Yanshannian and reached peak at the intermediate-late Yanshannian and
the Himalayan movement exerted lifting and corroding effects on the reservoir.
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Fig. 1 The sedimentary facies and palaeogeographic map of the Changxing formation in northeastern Sichuan(modified from ref. [16])
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Fig. 2 Typical fluid inclusions in the later Permain reservoir of northeastern Sichuan
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Table 1 Homogenization temperatures and salinities of aqueous inclusions in the later Permain reservoir in northeastern Sichuan
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Table 2 Laser Raman spectrometry analyses of fluid inclusions from the later Permain reservoir in northeastern Sichuan
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in the later Permian reservoir in northeastern Sichuan
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calcite from the Changxing Formation in northeastern Sichuan
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Fig. 5 Hydrocarbon charge stages of the later Permian reservoir in northeastern Sichuan(modified from ref. [27])
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